Development of an in vivo rat screen model to predict pharmacokinetic interactions of CYP3A4 substrates.
With the advent of polytherapy, drug interactions have become a common clinical problem. Although in vitro data are routinely used for the prediction of drug interactions, in vitro systems are not dynamic and sometimes fail to predict drug interactions. We sought to use the rat as an in vivo screening model to predict pharmacokinetic interactions with ketoconazole. The pharmacokinetic studies were conducted following an oral dose of CYP3A substrates and an optimized oral regimen of ketoconazole. In vitro reaction phenotyping was conducted using individual human and rat cDNA-expressed CYP enzymes and human or rat liver microsomes in the presence of ketoconazole. The in vitro experiments indicated that the test compounds were largely metabolized by CYP3A in both human and rat. The compounds could be rank-ordered with respect to the increase in C(max) and area under the curve (AUC) values relative to midazolam in the presence of ketoconazole. The degree of pharmacokinetic interaction with ketoconazole was dependent, in part, upon their in vitro metabolism in the presence of rat CYP3A1/3A2 and in rat and human microsomes, co-incubated with ketoconazole, and on their fraction metabolized (f(m)) in the rat relative to other disposition pathways. Based on the rank-order of interaction, the compounds could be prioritized for further preclinical development.